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f^TooSmO^ ° F PR0DUC ' NG LPS ' ^ AND MED.C.NE AND ANIMAL 

^Abstract: 

Fate-polyacrylamide ^ JS^^^^^S^ * th ° <^~yl 
ms: 2± 1/molecular weieht 5 Onn- th» „, k * u methodJ ' ^ number of phosphorus 
number of 2-keto- .^^(^f^'TT'T 9±1/m °' e -'- weight 5.000 and 
oeoxyoctonate (KDO;. 24±1/ molecular weight 5,000; (2) LPS2: 6,500± 
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2,500 primary molecular weiVht ■ ■ , Page 2 of 2 

atoms: 1-2/mo.ecular veZ s^lT'll the SDS-PAGE method); the number of Dhosnhnmo 
the number of KDO: 1^nK^'^^^^^/-»ol.ouhr weight 5,oZ Z d 
weight (measured by the SDS-PArc [ VT {3) LPS3: 6 -500± 2,500 Drimarv m «i- i 
weight 5,000; the number ^^^^"^ ° f <*°**°™ 

± 1/moleoular weight 5.000. 5± (/molecular we.ght 5.000 and the number of KDO 2 
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(57) imm] mxM) 

6©«WMi. *ti6©fiSttfifi»T*S««LPS. &tf 

*ti e> l p s * g£-r *»f*«cfflM*attr s. 

[fflft] #©!BJtt£WT*3«©LPS£«Fa£-r 
S. © L P S 1 iS^^i : 5 , 0 0 0 1 1. 0 0 
0 (SDS-PAGES) , •;>«: 2+ 1 

5, 0 0 0, ^*V»f-5>»: 9± 1/#^S5, 0 0 
0. KDOS: 2± 1/^15, 0 00. © LPS 
2 £g#^S : 6 , 500±2, 500 (SDS-P 
AGES) . l»>ifc: l~2/#^fi5, 0 0 0. ^+ 

7 + 1/*HPS5. 00 0. KDOii: 1 
~2/#^S5, 000. ® LPS3 

6. 50012. 5 0 0 (SDS-PAGES) . ') > 
15! : 21 0 0 0. ^*VtJ-$>ifc: 5 + 
l/#?*5. 0 0 0. KDOtfc: 21 l/fl^PS5, 
000 



m>m i ] *©ttft**rr s l p sm±^ urn 
mm* 

< a > m 
®mmt 

( b ) £Wtt« 

©S STOgtiij : Gfer^jiiH&ran - -ZBfttz. 
®T S I *3^tt : »IB»"t?©»b««cl»*i. *flHR» 

< c ) £Sfl<Jtt« 

<D7*— • 7"nx*^x;UStt; : + 
®-f>K-;l/©£fiS : - 
®«Effc*JR©£j£ : - 

®9U7~tf : - 
©tf+^—tz : - 
©O-Fr * h : + 

( d ) mmwm®. 

Q)?? b-Z : + 

®7 Fx? h : - 
<3>^Ay-* : + 
®v>x-^ h : + 
©1X^'J> : + 

y~>:> h : - 
®y;l/t? h : + 
®7^bV-X : + 
®57 y-x : + 
Al OV^^^o-X : + 
( e ) ^©ffl> 

®7n>IO«ffl : - 
®TJl*'-><DftM : - 

(a) mm 

®«ifr14&G 
©^A^feft : - 

( b ) 

©s s«^jg«fe : jRerT2w«c=JD--^jiR-rs. 
©t s i : »iias-c©ss{btt«ct»3&«. mm\t 



C2) «fH¥6 - 7 8 7 5 6 

2 

(c) mmm&M 

(By*-?* ■ 7'UZftVx-)ll3.fc : + 
©4>K-;u©£j$ : - 
®»Mfc**©£ji8 : - 

®>? s-ynrnm ■■ + 

©■5UT--fe* : - 

: - 

©O-FfXl- : + 

( d ) &tmmo>mm& 

10 b-Z : + 

©T F~ yb:- 

®7A^-X : + 

©v>xy h : + 
> : + 

®Jsi/<-j b : - 

©VJUf-> h : + 

®77tV-^ : + 

®^7 y— ^ : + 

Al OTJ/aJn-^ : + 
20 ( e ) *©fl& 

<z>-7u>m®mm : + 

®T >(DftM : + 
ffl7xi^77i>©|»7 5 y<tm.ft : - 
®^-;Ux^>(D^^Sf5 : + 
til** 3] *©tt*t*#J"4LPS*a^ABftt 

( a ) Jft£ 
30 ©ilttte&L 

(b) tjoinm 

©S SBHigW, : aoi-iliJUt^ 

©t s i miasm ■. mm&vo&mttt^tf, mmmt 

( c ) ^mm\tm 

40 ®-(>F-Jl>©£f& : - 
®»Kfc*SR©£fiS : - 
®^x>M©jpJffl: + 
©•5 UT--fe* : - 

: - 

©0-Fr^h + 

( d ) »mm(Dnm& 

<DH>b-Z: + 
<2>T Fx y b : - 
®7Ay-x : + 
50 ®v>x.^ f- : + 



©x* >? 'J > : + 
®-< Sis? Y : - 
®V;Ut*7 h : + 
®77tV-^ : + 
®77 y-j^ : - 
Al OV^^D-* : + 
(e) -e©ffe 

<2>-?U>M(DMm : + 
<3>7 >©#»? : - 

[fjf#S|4] #©Mfe£^<J\ If*^ 1 IBiSc©i»C 
:5. OOO+l, 000 (SDS-PAG 

E&tCjcS) 

2± 1/^*5, 0 0 0 
•^*71+5>£&: 9± 1/^*5, 000 
KDOIfc : 2± 0 00 

[1**315] #©^£7^ lf*S2ie|!«©i|fflatC 
ifcfc-f&LPS,, 

±S#Ti:6. 5 0 0 + 2, 500 (SDS-PAG 

1~2/WS5, 0 00 
^*V? 7+ 1/^*5, 00 0 

KDOffc: 1-2/^15, 0 00 

&*-f£LPS D 

±g#^S:6, 5 0 0 + 2, 500 (SDS-PAG 

'J>£fc: 2 ± 1/#^S5, 0 0 0 
•M-y? $ >£fc : 5± 1/#^S5, 00 0 
KDOt: 2± 1/^15, 000 

p s n h <DU-&mi» h & 6 m& 6 stR $ n 6 l p 

[11*118] ft#54-6©orft#>©JBK:IBig©L 

p s jkv^tx homsmfr h u ^mm. s ti s l p 

psm^^ ©g£» & & gtf>> jijR $ ti i> l p 
[it#sio] ff*s4-6©i^n^©®iciatg© 

LPSS^n6©g^^6^i^6jlJR$n€,L 

p s z$tswmmft&mmimim, 

l p ssc/-en6©jg^3^e>^^,af*>6ji^$n5 l 
p s £#tf wmmmmni 

nmm i 2 ] is*^4-6©^-rn^©s«:ieigo[) 



(3) - 7 8 7 5 6 
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P S £^tf S^fflJnlgKffitm 
[0 00 1] 

[MJtl:©*iJffl#ir] fr*Ji&LPSj££M, 

mm* lps, mmtt l p s ^^oisgso«^icM 

*-f 6§r*J§&LPS, &D^ft6LPS£#tf|?r*I&& 
[0002] 

20 P S K [JM« * UX * > (^b¥tt^tt©9M« 

*) ] , ima>am&&it<Da*mm) , * 

**^> ( B*^#5&£tt©esiai«) . v^7^ 

> (*4W«lil»S*tt©«fiSf*> . OK-4 3 2 [* 
+ Wt7t^b^>,A-F, 1 (Ca 

ncer Chemotherapy Reports 
Parti), Vol. 58, No. 1 . 101 (1 

972) . mew--* wnwma&ikemR 
mm) ] mimztiri**. 
[0003] mmmmmmmmmtimm&mmit 

rffi*©Eg^j ©7 0-7 4H) 

j|0i*a«su4±< pia«:B{«jatons^*iiisijT?*s 
ms^tijnri^, (im rst*©BB*j cd7 

4H) 

40 [0004] 7^3-;k W^y^gl, r-3?> 

Ti,»4Cife«*D©**-C*i. Hpfr&mifimR'kWM 
TZmitLXtt. ^fi. ^FXmethadon 
e) . ^P^.^> (clonidine), x^'/^U 
f> (d i z o c i 1 p i n e ) 3frts*D6*i."Ct»4. 0 

50 fenrt^„ [f-. K-i»^U-r^ (P. R. D 



ougherty)ff, z-^-uy y -73Py- 
(Neuropharmaco 1 ogy) , ^6_, i 5 
9 5-1 6 0011, 1 9 8 7*P] 0 X, 

0 . i6mg/kg (omm^^vrnm^nrnt 

£2ftt^6 0 [z?* 7 -\. y j-ji^jy? ( S 
tuart Fielding)ff, f 

•fe^f^-f 457, (THE J OURNAL OF P 
HARMACOLOGY AND EXPERIMET 
AL THERAPEUTICS), vol. 2 0 7, 1 
No. 7, 8 9 9-9 0 51, 1 9 7 8^] b^U 
#IP#ie>#0. l-10mg/kg^«rtS4Lt 

o /c„ MIC . lOmg/kg ©HMrtS^-ClS^ 
^CWc„ f^/->;bf>B, #M£W2M£©it 

(Keith A. ) ff , (Sci enc 

e) , 2 5 1 , 8 5-8 7M, 1991^]. 
[0 0 0 5 ] 

-f 7>ttTNFg£f?g#&t,MD-c\ 

tt^k^lttfg^o OK-4 3 2&CttTNFM£tfc# 

^ifi^-fiT*4ci*6. am. mm, 
jhuee<£t. jft/j^«^©Bj^ffl©ifei3&ii8w 6 n-r . 

CCT\ TTNFJ 7»P77-^(ej:i)g^g 
ft£!»ll^«HT- (Tumo r Necrosis F 
actor) ©figffl; [If tfrTV-C^n*; 3( 

*JU ^^Mj-(The Journal of 
Biol. Chem. ) , 2 6 0 , 2345-2354 
H ( 1 9 8 5^) ] v^D7T-^©tg14As;iS 

th £ » © £ *a 

©1 • ^r-* 7> • 

<3>>^-F • l/j K • ^-Y>£- • -fes^- K 
®t-Xh7V7> • F • h 

[0 0 11] LPS©#gg 

±iamnB*» 6*#M8© l p s £#gf t sic «, $ * x f 

7TA(Westphal)f*ryy,X ^> * 
-jJWFU-h ^rs^h 1 ;- (Methods i 
n Carbohydrate Chemistry) 
©vol. V[fI;a-3-9©7*fi^ 7'U 
* (Academic Press) 1 9 6 
*tf] ©8 3HttIEiBL/c&7*y-./US£/Bt,>. jg 
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a £ jpMtctt 5 n»ij©«/j^s»iia[©]t * t, h ». c 

[ 0 0 0 6 ] X, ^a«ffl3nTt»*ttlt«tctt|(»E© 

, *y£»jjs-r^#«,©«iift$nTt»ft 

<, B!!fWB#&<. £flfr&^:frfc#lffl«&ISJ|riJ©M#fe 

[0007] m«c. Biriaiio, *^fi*^*«at»rffi 
[0008] iriE#fie*s^©it^**i)s^ 

trmmmim&m-rzct. *h6©ffittiiS»r*s 

§r*ILPS£Jg{tt<r£C£, KC*eft6LP S*g£-T 
[0 0 0 9] 

&, tt»©i»rti©eBr4a^tt-c*»). oa>fc, 

3^3* h . *»KPj£pJ&gfc#r&& LPS4S 

«r^c£, &v*tibLPs<Dmmttj;zmmm 

[ooio] mmmm 

3 momma . a&gmftsttft ^ fc/j 1 ** 

rn©a». «^©/J^^©ftHp D B ^6^^gi$n 
^>£«^3ns„ *»w*^-en63«©iiBgf*»si 



m m 

©*»*aff{C«LT7*y-A4|»io % R^fitflCC 
cfc^rS^LTflLPSBi^^. c©lB»*fltffiK:Se 

7 7 ;l/V^7ai®FPLCyXfAt7 
r ;Uvix7tt^©^yQ--b7 7 D-x (S e p ha r 
o s e) . Q-fe^ra-* (Sepharose)^ 



m& 9 6 K«±©ffl«tB,&#fc ens. 

COO 1 2] LPS®ltt 

iioT^ttw+Ti¥a-r*an<. #«9j©3«©lps 

( 9 6 56«_bKa« &) ©«Jtt«^C©ii 5Tft-j fc 0 

( s d s - p a GE-mmmm i -csHtrs) 

(DLPS1 ±^i: 5, 000 + 1, 000 (S 

DS-PAGE&) 

'J>gfc: 2± 1/^*5. 0 0 0 

^*V-y-5>&: 9+ 00 0 

KDO»: 2± 1/^S5. 000 

©LPS 2 ±g#^S: 6, 500±2, 500 (S 

DS-PAGE&) 

»;>«: 1~2/#^S5, 000 

^*V-y-5>»: 7± 1/^*5. 00 0 

KDOS : 1-2/^15, 0 0 0 

<3)LPS3 6, 50 0 + 2, 500 (S 

DS-PAGES) 

2±\/ft*m.s, ooo 

^Vt5>S: 5 + 1/^15, 00 0 
K D Oi5[ : 2 ± 1/*HF*5. 0 00 
[00 1 3] gft©^ 

*£?8© LPS «-&©£ $ . «t>ttffift©f|ffi{c jfitt L 

So 

C0 0 1 4 3 fegfittf bte©»ng 

ii-X'Ox.h (Ca r s we 1 1 ) 

V-Jxis* #7 a-i^x- (p r o c. Nat 
1. Acad. Sci. USA. ). 7 2, 3 6 6 6~ 
3 6 7 01 (1 9 7 5^) JC«£3*n:te9. *©&, 

§aB?fi6ffla*siis>i©«a*fc^-ra>6nrt>5 0 y 

5 5 > ^I8BH>&©A:*K:a^3ti4IHW3&J r 7* v J 

^©BHte©fc»{c!8:-^34iSIIS!l36J r h (ft 
HttTNFg£»J) Tifc*. TNFrgfttt. L-929 
MIS [^n^-fw jj-^ ^a^l, 7*^5 
- lMx>x *■? 3 6 66- 

36 7 0M] ^TSffll)a^4^S^LT. ^©.fcStc 

uxmrntz. L9 2 9Msa^ > s%ft*w&fi[m*m 

xfc^-^;-7Ax^>yt^i (tTF, ME 

um\&tm ) -ew^u 8 x i o 4 mwmtfi i o o 

u l©PI±ei6«:#*n4««:u. 8 6ftO¥fi7u- 

hT-WS-rS. 1W*fttt3 7lC. 2B*ffll. 5%C 

0 2 . ioo%H 2 oxh*), ii^©)ffija*5#«:fflt^ : 



C5) ft§W6 - 7 8 7 5 6 

8 

Itm&m. 1 u g /m 1 4 4 5 <fc 5 feJD^. . @ttft©«B 
* 1 5 0 i* 1 BPMK. &<*£j§^fCMEMigJ& 

-C#«RLfc&©£5 0 w <C©fig»«**ai[ 
MRU E D s o c Etc. ftfeft 

S2 00u 1 4ttofcL9 2 9ttlia*±SB*ffTl 8B$ 

MttfeSfftK^U- hfiffl«fc9#ifc-C|»*Sti&©T\ 

*??<ieia©e**6ifflwwiFTStt*iSsai!ijg-c*4. c 

©&feg£OD (5 9 0nm) T©lR36tt**B«4 LT 

mm b . *f jiasp tc*f -r s^fe^ 4 & *rfflusii» « 

Stt©je«4^©tt«:fT9. L92 9 
aiSAS5 0%4ft^S»W$ (N) 
MiLTWTNS [JSmmmskm (Turn o r 
Necrosis Ser urn) ] ii&FBL. CO^-*)- 
+"TNS©gtn (IMS/m 1) £2. 4xio»f<4 
20 /mg/ml©TNF-a»t^-r5, CO^t 
*~TNS©ED 6 o *-5*.*4tft* (C) * 
i*rgH (mti/m 1 ) ttN/CxnTSttrrs. 

coo i 5 ) masmmvmm 

*»w© lps ©««*&*». mmmmtimmv 
i-^tbxmnx^i, fffik-vixi-s? (Wr 

i t h i n g) &j (198 2^{cE»i|fflJK«cSC#a 
*»6#8f*3ftfc r^Jmi^jEiRffij ©4 l 5H) (C«fc 

co o i 6] mmmmm^(D : mm 

30 ^B^LPSOMiMSH, ^ >JR«!tt 

> [BO*© If ^+-^;U ^-y* 7 7 -V3Di/- 

©9 0 lM(c»tt$ti-ci»S. X. *I©x>K7^X 
?±(Endo Labs. Inc. ) J;f)A?t# 
S] ) *»4^S4i!tl6$nsSS»fiffitt©^^T?«feS 
»4Sto*i4 r^|gj «ft©K£aK©K^ft«}Mi4 
LTfiiigL/c 0 

C 0 0 1 7 ] ##PJ§© LPS ttSaiJKfigffl-C t S C 4 « 

40 ^>^6^ l ^©^snsffl^Piw^n^c^o. -e 
©lps «^ftft«ttisttfun9©i>r n^*s^© 

l«flSJfiSt«)«!lll!jS©SS{c^ 0 . HPII4 ur . 

*i»tt»a*. ^a^, m&mtuxm&x; m^m 

*4©ie^«j4Ur. |«q. Sim A^J. hu 

50 ~^». n^mi mi uttm. u-y> 



tMimmm t l xmm zttbvzz. mmmmm t 

#SI«©L P S tStrflftiMnfl. 5 , * *«s4gS 

mmmtbxit. muz m f>7->^ t ^ 
3. mmitunz muz ^t^zmm** 

*. '<7* + S/£&S»x*;k A7**i/$ja*M^ 
nf;bf©;^t+->£ifnxf;m, ft Knft 

K»LPS]«, #if^3 (Di f co)a«0 1 
2 8 : B8t?*S. 

too 1 8 ] mmm 1 

4^€riiSr/J^» (*>J-m<D 1 • -f T> • * -f 

-h) 1. 0 4g£f¥iLTAft> 2 0ml©j&g;k£ 
DOit5 0mg/ml ©'J^SteiHSjbfc. 

©c©&£3 7-c©*?s*-cji±5g§| U gai^jo 

IB*, 2B#, 3B#, 4B$ % 8B#. 10B$ 1 

2B#. 2 0B$. 2 4«f. 4 5*{CfcO. 5 m 1 *S3R 
0- 10- -10 s flH6tttsT*i|EiR£tt ( B *«3li 

ti«JgJfir*») . rte©ffl^^^o) K i o o ii i 

iSSSMl ( Bj<Miagz: Kgg L_0 56J_8) 

1 y » h** g«x + x 2. 5g 

^ 7 >> 5. 0g 4( 

^Kf8 1. Og 

*>7"> 15. Og 

pH 7. 1 ±0. 1 

(3P--D, ^y-Afe^igBjnp-- (npx- 

2) . *&*aw=i a^- ax- 3 ) . aee^M 

ipjnpx- (nax-4) . fifi^I^/hj^na- 

*. -#T\ l-5©*fflB©^7 A 50 
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10 

f*J itt. 1 9 6 8^tCb^'^> (Le v i n) (Ccfci? 

•fef hittfflOTlBSr**. iiienpx-©^ n 
0--4R^D^-5 (ft(C^^A^fe^ + ) ©y A 

^rffifcrffifrofcor. «&©i*i##>6i&s. B7k£{ 

Ha«!©^f«!SOf I D r * f- • E B - 2 0 £<£ffl L =j 
P--l-3©m £{t^f4tt£gI?PlL/t 0 *©** 

[ 0 0 1 9 J 3 a-"ieMt^g[ • 9 

0 0 8 14-1) 

mai 7Bfrmxmmmmi i 6 64^ui« 

SKS*. ¥fiX3^8£l 2H«fcO»IW^gF»3 5 0 

ffl(iHW»4©-fe 7 PTMiCMT -5 i«t3£3 
( a ) JfJls 

®y?A3k&m : - 
(b) 

(DHUit^Aigitf! : H-^ y -Afer^©^jgBj^ 3 p 

30 ©S S«Aig«6 : efit«i 3 D;^Mt5 
[ s smxtsm : B*Smt* - K## : 0 5 0 3 1 ] 

mmi'j-j h** i*3x** 5 og 

BHH-®S^ 9. 0 g 

^^>> 7. 5g 

■7^ h-^ 1 0. 0 g 

^x>Ith'^A 8. 5g 

^SeH^hiJ-jA 5. 5g 

^i>s» i. 0 g 

-a- Y^iWy K 0. 02 5 g 

o ^yyr>h^y> o. 03 3 g 

*>7"> 13. 5g 

pH : 7. 1 ± 0. 1 

[T S I : B*SItt3- Kfpf : 0 5 1 0 

3] 

ffifiSl y v Y)\,*p ^x+x 5 o g 

NaC 1 5. 0 g 

15. Og 

7^ h-^ 1 0. 0 g 



11 

n-x i o. o g 

ft** l.Og 
0. 2g 

rtma-hWA o. 2g 

7xS-JH>v h* 0. 0 2 g 
#>r> 15. Og 

pH: 7. 6 ± 0 . 1 

(c) tmwmw 

©-(> K-;l<©£/j£ : - 

®*3->m<Dmm: + 

fe* : - 

®0-Ff^ h : + 

( d ) »mu<Dmm& 

©5* h-* : + 
©7 K— ? h : - 
®^Av--x : + 
©v >.=.-, j. : + 
©xXi7»j> : + 
@^>"> 7 h : - 
fflV^Kj h : + 
®77tv-^ : + 

Al 0YS/**a-* : + 

( e ) -g-©flf> 

®t;u*"x>©#$ : - 

®**-*>©Kft«Kfc : - 
[0 0 2 0 ^ 3 P-2«Mt^a ($#HHf : 9 
0 0 8 14-2) 

*P8£l 7B*>6»XWli«lfn 1 6 

SFftSft. ¥/£3^8£l 2HJ:0«XW*»»3 5 1 

fc) 

(a) mm 
©aw&ttfct, 

®^7A^gft : - 

(b) gffftft 

©S S**&iS : ^?^Ht 3n -_ W5i 



(7) 4$ra¥6 -7 8 7 5 6 
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®T S I «5^Fift : &W»V4mttttW m%MZ 

( c ) OLmtmm 

®«Mt**©£fifc : - 

®*3-ynmm : + 

U7--fe' : - 
@**~>#~fe* : - 
10 ©O-FrXh : + 

(d) «»*©«flJtt 
©^ h-Z : + 
©7 K- » h : - 
®7Ay-x : + 
©v>„„ h : + 
©x x ^ > : + 
©-C ^-> y h : - 
©y;l/t'-> h : + 
®77tV-x : + 

20 -f y-x : + 

Al OYS>^D-x : + 
(e) -e©ffi 

<2>^n>m<omm ■. + 

©7 ^x;UT7X>©JgJ T 5 yffcgfc : - 

[ 0 0 2 1 ] 3 P-3eMfMi : 9 

0 0 8 14-3) 

30 (ii^H«X^^^^x^^^{ C ^ 2 
^8^1 7B*6«IWi»Srail 1 6 66#£LtIrt 
SFKSft. ¥fiR3^8^l 2BJ:3*IW**»3 5 1 

fc) 

( a ) Tftg 

40 ©^A^feft : - 
(b) 

OitWS33*Jft : StfiTAJBc^aiJiacan 

©S S^igffi : 3a -- WUiCl , t 

®T S I m*%to : »iB»r©SWfcttfti»#. Km p B 

< c ) ttmtmn 

®Y> K -.«/©£$ : - 
50 ©6Ht*^©£fi$ : - 



(8) 



13 



©3U7--tz: - 
®**^#~fe* : - 
OO-Ft-Z h : + 

( d ) mMmmm^t 

©7* h-X : + 
©7 h : - 
®7A/-^ : + 
©v>.z. h : + 
©xx >;> : + 
®^y->7 h : - 
©y;Ub*7 h : + 
®77kV-x : + 
y-j* : - 
Ai OT^a^n-x : + 

(e) ^©ffe 

©vo>^©Wffl : + 
©7JU+'->©^ : - 

©^-^©j^^gOS: _ 

^©L-ftH-igififcSU 3 7°CT-<eg4 5U 5 

ooog. 4-cr20 #p H mi>&g b xmm b fc. tt ' 

fc\ COL-WH-igifitt. fo^ (Di f co) *±© 
tfy^fOlOg, |HJtt©p«i + ^5 g> %ftK|| 
ao««NaCl (5g) *3RB*KAti. NaOHT 
pH7. 5<c£totf, +-h^^7*U #Ji£, ^ &a g 

mMKDmmmknmt 9* ^ -* ©4 o 4 
5 0mi <D£B*tcanu c*itc 

5 0mlO9 0%i7x^-;^Mt6 5-7 0-CT- 

2 o amm#L. &mtc, io, ooog. 4 -cr* 



«fM¥6 - 7 8 7 5 6 
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Vrlsf-y i> • h — 3— (ADVANTEC TOY 
O) tt©UK-2 0 0*ffifflOTR^«a{cffLT^f 
S2 0^*» h-^JCfcOJMiit/fc (N 2 BE: 2% 
E) . 

©C 7 7 ;Uv>>7ttS8©Q--fe7 7 
7tX I-70- (Q-Sepha r 0 s e F 
10 ast Flow) ^TiY^^nvh^ 
flit, 1 OmMr-yx-HC 1 ( P H 
7 . 5)410 mM©N a C 1 *£frtS«*r5Sfste27 
7l*lCttUc^ 4 0 0mMNaC 1/1 OmMM* 

-hci ( P H7. 5) *c»i**xmm&*mm# 

Silt, MS9 6%tLL©LPS£f#ft: 0 fcfe. 
WttlMNaCl/lOniMMj^-HCl ( P H 
7. 5) TfcfflLfc. 

[0 0 2 3] S«#®HJR^S l-3OI0r*o 
20 fc. LPS*tt. ';A7XfXh(CJ:SAJSffiL 

PS»*ffiT*»5. 8U7^-A-|t»ffi [ia • ^ 

(M- Dub 0 i s) 9*. 
^^MJ (Analytical Chemistr 
V) . vol. 28, 350M, 1956^] , SStt 
P-y-ffi[*-. x^f. O-l/-(0. H. Low 

M (Journal of Biological 
Chemistry)], Vol. 193, 65 H, 1 
9 5 1^] TIlUc. X, iifttOD (2 6 oil 
JO m) T©iJSffl{cS-5if ( 1 0 D = 5 0 » g ) *fig 
(%) WKH^^JIt^fc, 
[ttl] 



[0024] 
C*1J 



gff$ 9 O O 8 1 d^l^ 

(mg) 6 . 8 

LPS (mg) 19.8 
t8 (mg) 3 . j 

®Q (fig) 86 

( ii g ) < 1 6 1 
ttg (96) 96 < 



-x 1 OO 

Btt9008 1 0.-O 
S&tfcJ&iRft (mg) 10.4 
76. 6 
2. 5 
64 
< 1 08 
9 8 < 



LPS (mg) 
m (mg) 

(/i g) 

tt£ (96) 



[H3] 



[H2] 



50 
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ffitt 900814-3 



$*£&*Kft (mg) 


1 9. 


2 


LPS (mg) 


1 03. 


6 


H (mg) 


7. 


6 


MB U g) 


73 




C/tg) 


< 1 3 7 




M (96) 


99< 





[0 025 ] ® ft±M 

s/m l?g?$£|8§i¥U -e©l 0m 1 *i. 5ml §7" 

7^f y ^ a -^Anyh. tn«:. m*. 180m 

1©1 0% (w/v) SDS, 45y \<D5%<3-J)l 
HVY3.*}j-y\,^ 9 0(il©CBBfeiM, 11 
2. 5ylO0. 5Mh';^I( P H6. 8)&C>*2 
2.5/21 ©&S**»D*T3ISLfcS D SMfflM 1 0 
M 1 £iW*.T«fc<jI£U ^l»r5^BI»»*fS*«:» 

ofc. cojp««jat(c**iji«:aorfii»Lfc. i o 

mlO10%(w/v)SDS, 17. 9ff©hy*/> 

-cmmucwmmmm^-? <j v m±wi<dx v 

ftttlfK: Afifc. 2 o y r >p ') >\, r 5 K ¥)Wem 

««c@st. •9->7-jumK^<*4An. he^sovk 

ll^iai. *t>r. ISOvKgfu, fe*#y/uj:r) 

asm*-* $ riWtt*«wfc (*wimirt?c <Dw®m* s 

DS-PAGESW4). 8JW*7«lC. 

v Ktt©iK^fe+ »H 6 1 -044 3 £<£t>IB&fe£ 

#7-ftv-#- [7r;Uvi/Ttt^©LMW+^ HE : 
#**y5~tfb (94k) . T;U^5> (6 7 k) 
*y7Jl^S> (4 3 k) . *-#;.^7>tF7- 
•fe'OOk), MJ^>^>tW-(20k), a 
^^7^i> (14k) ] , ^^F^I7- 
*- [7 7 ;Uvi/Tttl?©l 8 6 0- 1 0 l^flv- 
*-:U^Pf>(16. 9k), U^Pf>I& 
II (14. 4k). U^'Pt'>I (8. 2k), 5 
***nt'>II (6. Ok), U^Pf>lV(2.' - 

5k) ] (Dm&sfrtt&wcDLP soft+mmn 

L/c6. 5. 0 0 0 + 1, 000 (1*9008 1 4- 
UcmtZLPS 1 ) , 6, 500 + 2, 500 (ffi 
#9 008 1 4 -2fCE&*-rSLPS2atfBtt9 0 0 
8 1 4-3KE&*?SLPS3) ?*,fc. RMlCLT 

mmztitcAMWLPs 7=>&m(D*mwo 1 2 

7 : B8LPS) ©#7fitt30, 000 + 20, 0 0 

o -c* o fc. uensftetc^ 5 l p s 1 , lps2 



#^¥6 - 7 8 7 5 6 
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LPS3©^^ii^T 0 SHCfc^r, ##1 
*'LPS1©, S#2#LPS2©. ##3#LPS3 
©SfefelTc**. Hltc^3ti5J:5{c. LPSlf^ 

S2«3 0, 0 0 0*64 3. 0 0 0©|fflCCt»ft^*t 

ig&e>ft£#, 14, ooojwT©8sfe«©sfefeKiifc 

^V-y-S>«*6«*rbT«>LPS2 
tt* fc«$W**Jig < . OOTLPS3, L P S 1 ©J® 

tn%.htih. x, LPsa/itftjBMiaiottfcLPs 

2, LP S 3, LPS l©JWc<5<ttoTl»S. &±© 
tt^fe**> 6 , L P S 2 «ttl5Wfi^T-© LPS^ 

<. &t»t\ lps 3, lps 1 ©»e*©«£ttii>& 

[0 02 6 ] (Z) U >^Wg 

hy/<7 (Chen-Tor i ba r a) & 
rr^yfwjfr* ^;XMJ(Ana 
lytical Chemistry), vol. 2 
20 8, 1 7 5 6- 1 7 5 8H ( 1 9 5 6^) tc«Lr;A 
©ilDtCtfofc. LPS1, LPS2. LPS3£g£lJ 

fc^a*{c*»Lr. -en-en, 31. 6 U? , 57. 

6Mg, 103. 6 /ig©LPS£^t?2 0 y 1 ©&ft 
WOWiCAftfc. 2 0 tf 1 ©5 0 v/v% 
fitt£ffiAlU 1 6 0°Cr2B#ra»n^L/c o 2 
0 m 1 © 1 0 v/vXiWJIWiSHlIbfcatC^A- 
t"t'l»iLTMtJ+i/c B *©&tC0. 5ml 

©^s*. ^-co. 5 m i (omsmm ( l m l ©6 N 

2mlOlM, 2ml ©2. 5v/w%^^ 
30 r^KT^-^A&oq m 1 ©1 0 v/w%©T*3 
**>lt*«£LTMKU -e©0. 5mim * 
»Ulfit3 0«aLfci(C, 8 2 0 nm-C© 
©ftgOD (8 2 0 nm) *jWj£Lfc. fcfc. ttttfftft 

fi&B©i*B£ LTtt, y >in*s^ y $ a (ftftKgi 
tt»> *&s*t*ku Lr-en-ett 

2. 5(/g, l Mg> o. 25/ig, 0u*£Stf0. 
5mlOii5:i|!t,rffflb/c 0 y>ig«>; 
>» r ***'J-5A4. 3 9g{C^-T6 0 

4(cttsT 0 a*, §bfcft*^r»ffltt. ftt^y>©sA 
to ')>mmmtc&*tz) tcxswrntm-t 

mv hh , y >a ( /x g ) ^it® $ n/cffl-c 

*j. ^*©ro. 6 7 jot. ««©y>i MgooDffl 

*JBt/» ^S*K?g^L/c§LPS© 
?£g (mg/m 1 ) *Jg-r o 
[ft2] 



o. 67 x {^yy)im&) xo. 05 

*5StCJ:i)tt»Lte. a*«5. OOOSfc * [0 02 7 ] 
irvat >/>g (« %) 5, 000 

•;^»= — — x 



1 00 


3 1 

* 


LPS 




V>ffi (jag) 


U>« <MS%) 




1 


0. 36 


0. 54 


1 . 7 


2± 1 


2 


0.3 1 


0. 46 


0. 8 


1-2 


3 


0. 87 


1.30 


1 . 3 


2 ± 1 



[0 02 8 ] » ^v»s>t»^» 
x^V>-^;U**> (El son -Morgan) )S 

<SURft¥|i?JAHtfS r^b^^lfjlj No. 4 ©3 7 
7-3 7 OH) WWBOT&oaOKffofc. LPS* 
ll«*«:»»U-C 1 . 58mg (LPS 1 ) , 2. 88 
mg(LPS2). 5. 18mg (LPS3)/ml© 

^t'''^ (^7+*-7xas?) icxti, cnjcioo 

u 108NHC 1*»JDCT1 1 0°CT*1 6^nAaML 
fc. 4NNaOH^2 0 0/iiaUpH7il 
tc 0 *<D 1 0 0 u 1 *#ffiu £ij©x * y * + „ 
m X f » V tc Aft. 20 0/xl ©T8B« £ A £#0* 

«k . i o 5 "ct i . 5 b^-m l. xm*x}$® 

btc. #(,>r. 1 0 0 u I 6 7 0 m 1 CD9 6 

%x*s-)Hta*.. jgcc. 6 7 u 1 ©TfEKJiiB£fln 

*.fcf«cs»? 1 ^ras l . 5 3 5 n m r R*a%*j 
si//fc. tommmmmtLxito. 20-200^ 

if) 

(K*A) 7 5 w 1 ©T-fe?;UT-fe h>i 2. 5ml© 

(taiiSSB) 1. 6gOp-^fjK>X7;bftKi 
3 0ml ©?£&^i 3 Om 1 ©9 6%x.*i s-jiz&g 
LTpSgL/c. 

LPS1. LPS2, LPS30^+vts>|li 
«S^9± l/^f*5. 0 0 0. 7±1/^FS5, 
0 0 0. 5±1/#^S5. OOOfc-ofc. 

[0029] ® KDO^Wg 

KDO (2-^h-3-myt^ r*-h) ttW* 
^^^^St^tf 7-JMShaby 
R. Tt'Jf^A (Analy 

tical Biochem. ) , 58 (1). 123 
-12911(1974 30 ] K*ttt,Ta©a*)«C|To 



fc 0 5 0 OmgOi/7 ii^7 5 >. 5ml©i$y- 
4 5ml ©*»R V 50ml ©jft%K (^rfn^M 

20 mm) i&t>i*xKDom&mzwmbft. -€-©5 

OOmHC. ( 1 ) 0. 505mg/ml©LPSl£ 
#tf2 5 0 u imSiTkm: (2 ) 0. 5 7 6mg/m 
l©LPS2**tf2 5 0 /il3KH**SK; (3)0. 
5 1 8mg/m 1 ©LPS 3£#tf2 5 0 w l^STkjg 

« ; ©c»rn*>t^to*. 1 0 0 °c<DMM7k®tpx3 3 
^raamatc^* (24. 5-c)ctn?3o ftmftti) l . 

-^>TB:£a*36KH-3 2 0£&l>4 2 0. 4 7 0. 6 
3 0. 6 5 0 n mT?©SmSKRiR*imSL3t (»Jj£ffl£ 
^A42 0, A4 7 0. A6 3 0. A6 5 0iT 
30 5) . «*KH£OTtt. 0. 5(/Wml©KDO 
T>-t--}Ai* t*H«>yv (S i gma) ttH] 
tf^S*2 5 0 m 1 £&fflLfc„ ^I*f4. &tU*tt* 

n-entco^r. &se©fi*:Rafc. 

S=A420-A470+A630-A650 
^{*i5^4©ffl (S T ) »LPS 1 tO. 10 9. LPS 
2X0. 0 78. LPS3T0. 0 9 9f*-,fc„ mm 

im<Dm (s. ) Mto. 246t*o, s&s*©#©ffi 

ttO. 0 0 5f^/c„ C©fflKDJfc|8(C < fci>. LPS1 
JC»2±l/^«5. 0 0 0. LPS2fcttl~2/ 
40 #^S5. 00 0. LPS3fCtt2± 1/«^M5. 0 
0 0©KDO#£*ftS±JiS£;**ifc. ftfc. C *l6© 

Lpsi*«{ci5i. ^©.fc^Kgi-jtans. 

i6*{c£* ft* KDD©«K£x (/2Wml) i~f 
Si. 
l%4) 

0. 5 z 



0.246 0.1 09 

±te^6. x = o. 22 lifts, ae-^r. lpsi 

50 ©1*jM5. 00 0i(g^) tcft* *i* if nn/n* II. 
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R*y4T*&. «(CJ:»), y = 2. 194&4. 

y = zxi o- e x - 



«F0H¥6 -7 8 7 5 6 



* [»5] 
000 



0. 505X 1 0" 



= 2.19 



[ o o 3 o ] «Tat. #«gi©L p s z^tsmiom 

fcfc. ^*W2~5tCfctt$LPS»J -J 
A7*r* h«c<fcS*||MLPSjMI*-c*S. 

LPS 1 o. 04g 

6%HPCHJt I78g 
8 g 

'<U-fS/ i 4g 



W±£*I*nU fT&LT, 0. lms®/J^LPS*£ 
tfO. 5 g<Dmm4 0 0<I£MS!{Lfc o 

LPSl lmg 
1 0 0 m 1 

8MMi 

LPSl o. lg 

»»7/U> 8 0g 

Kft7-feU> jag 

lOOQg 



9mm (mm) 

LPSl 0. 5mg 

mmmmTk & m 

"it 1 0 0 0 m 1 

[0031] mmmi cgBMBLP_s©gM) 
nm^i wfiffito ^A^LtcmmmBB mmm. ( 2 . 
Oxio 1 0 «/ml ) ijewttbxm^it. ± 

KJEiltt* 25mg (Kflttft) /m 1 4 ft * «fc 5 tc« 

swctcssa ufc. c titers© 9 0 i^-jh 

(6 8-7 0°C) fcSSfllU 6 8"CT?lB$rafgftLftj&J 
fcflHibfc. 8. 0 0 0G. 4-CT2 0»ffla^*b 

y-x^#u-jrr l/i 0K»ttl,fc. cn%8, 0 
0 0 G, 4 'Cr- 2 0 #n&CrfMi L fc. b . 

mmtb voA&j>mtoz.> o^-ccd^x^-,^ 

6fif»ID*T-2 0-Cr-!ftttab3fc. 4. 0 0 0G. 

4 "ct 3 0 &mm&amLxm&bittusmt:x 

-*Tia»3-&fc. St;**, 20mg/ml 4ftS«fc5 
(CftflMctcmu »7>v>(Branson) 
tt»©y-7r^7'l 8 5St?jB«WHl (£ij?ja>h 
0-*5. 15#. MS) Ktfbft:. miT2, 50 0 
G. 4-C-C1 OaffljfcWHtU ±?»£#I*Lfc 0 C© 
±»*4"Cr. KMisif-? (Sigma) ttm<D&mft 
f&MMDN asel. RNase A T 1 5 ~ 1 6 fc^ 
^IWc(i»B10Mg/ml©DNase I 



i, 20/ig/mlORNase A£{gfflb/c) . g 
fCH3 C«S©g[M^)l?a9R*jtoiLT 3 7 °CT 2 K^dM 

ofc. *i>r2. 5oog, 4°cr-i o^ni-c^ 

U ±«*#8lLfc. C©±»^|iy;uv> (Ge 1 
man) &0)7 1> U r < X ? (Ac r od i s c) 
10 l», ?LS0. 2 am rSii b/c„ aSteaT-BtCTM* 
*H7 7 ;Uv^r (Pharmac i a ) ftig 
•fe7 r p-X(Sepharose) 6B, tlvAV^ 
X=rtS5cmxg3 10 0cm, l OmM© 

rVX-HCl, lOmMONaCl (pH7. 5), 
as» = tt3ml/cm 2 /US) . ^t^X*tt«©L S 

2Mm?«ii0fc 1 , [SB : * 

B7y;Uv^7 (Pharmac i a) ttgiFPLC, 
20 W:*|7 7 ;t-7>'7aityQ HR 10/10, 
«««= 1 OmMOh 'i^-HCl + l OmMONaC 
1 (pH7. 5) Tl 5#*5t#U NaCli 
*185mMOCi|aiOT3 0»ft»U *t»r. 20# 
*»WT. N a C 1 ftW l 6 5 mM*>6 1 M©^g£jSefC 
ft£<fc5fCNaC l*£i#fln$ttft#6ffi#u 

lM©NaCl»r-3 0gfe^r-5. *j*=2ml/ 
. 4fl#I«ttSOLS-l + ? h4ffli»-C'M7 

AT«b [«:*l7 7 ;l,7i,7 (Pharmac 
30 ia)tt«^77 : ,WG-2577^(f in 
e) . *7A^X=rtS2cmxl§25ciii, £tf] 

(4. 5 0me) tciSAl/r^*nItttt©«fei«^«« 

tt«c&s„ -ec-e. (200-400 

nm ^^. 26 0 nmfOM^S)fc„ ©ftg 
1 © 4 * OtftMttft^ 50yg/mlf*^ci» 

X. SDS-PAGEiST«sa»«Wlt«:i3:«itii 
40 *Sft^S«cfiALTt»ssa»«fc*0~3?64mj£ 
4Jft£3ftfc. «««i«:iBIK0*ai|5Hi«:br»3e 

3*lfcC ©WHELPS ©ttft «;jc©fl| t) -c$> tc e 
WB^gLPS©^ 

±S^S=6, 0 0 0+ 1, 000 (SDS-PAG 
EStCct-5) 

'J>&=4/#^S6^ 
^*V9-5>»= 1 2/^S6^P 
fllW@^=4/^S6^ 
50 KDOft=2±l/ft*«fi^ 



[0 0 3 2 ] X. ra«fcLTiWS3*ifc*MBLPS© 

is^fa=4o. 000 + 10, ooo 

8, 0 0 0 ±4, 0 0 0 (SDS-PAGEffiKJ: 
S) 

•;>»= i 2/^?«3^ 

^*V*3 >« = 4 5 ± 6/^S373 

fliw^= i B/n*m.37S 

KDO«=5± l/^f«3^ * 



' «W¥B-7 8 75 6 
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* tOQ 3 3 3 ^«Wi (feff«flBsrajp*Mn 

&P2EXtt3EE©v?x ( 7iIi$©^XC 3 H/H 

*rStt«Tl. 10. XtJlOO/igOLPSl, LP 
S2, LPS3*dtf^a«|ftJa*0. 2ml£&*f 

( ) rt«-^*©Eifc£grr„ 





TNFgft 
(3tS/ m 1 ) 




ins 


1 O/i g 




LPS 1 
LPS 2 
LPS 3 


6. 1 5 <3) 
1 . 90 (3) 
7- 44 <3) 


25. 80 (2) 
7. 47 (2) 
16. 1 9 (2) 


30. 69 (2) 
6. 57 (2) 
34.4 7 (2) 



2 5 4 0 0M,/^ O » L p s 3*tt* B »«*S«Ttt«Sl,St*o fcC ijSr frifci 

iLPs^^m^oo.iois*^/ AKjt¥ (%) j tt 



<iU g/E) 


*&186!>LPS3 


ARILPS 




<*> 




Bit* 

(96) 


0 


1 8 


0 


20 


0 


I 


1 7 


1 0 


1 8 


82 


5 


1 0 


80 






25 


7 


1 1 0 


1 3 


64 


40 0 


8 


1 00 


9 


1 00 



2«fc»). LPS3©#fe/c^Pfijh$ED s o tt2. 8 7 
gr/PL ^BfflLPSO-fnai 7ug/E4JSSSn 
fc. ftoT. OflKftStcBBUTtt. LPS3«AJ»ML 

p s ©^ 6 fgKD&sas* & £ jftjg § n £ o 

£§¥6-1 2E©4-5il|^©ddYv^x (»M2 0 
^^s)^ 12. 7mgO-t^7^>-Ni,.;|. (g 

) *n<P<DWJ:K>'J>LT<D&Tlc®teL. ■€•© 



40 2a^{C50« g/kg©Al!HLPS (6E) . LP 

S3 am jummMivmmztitc-GBvmLPs 

(6 25) *4HflWt**(c«f»br»tt0fc. Stasia 
tt£affteJft*©#£S:^l,fc 0 1 BMffttc 1 0 m 

g/kg©^n*v>^jgp«g^ Li -e©a»*6 4 

» (12E) T©¥$W&/E#6 2. 7 ±2 5. 5 
50 tcitcCDV. 62. 5-25. 5 = 37 Jr^) Msg 
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» 3 7 «± wa&ftft t . 3 7 n*^*^*, vtmmu 

C«7] 



(13) 



*$gf¥6 - 7 8 7 5 6 









Kb 






1 1 


LP S 3 
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